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Abstract

Background

Between October 2018, and February 2020, the United States saw an unprecedented
increase in the number of asylum seekers and refugees arriving unexpectedly at interna-
tional crossings along the US-Mexico Border. Many of these migrants needed proper medi-
cal attention, and consequently created significant pressure on local health systems. In El
Paso, Texas, volunteer clinicians, collaborating closely with religious organizations and non-
governmental organizations, provided outpatient medical care for the new arrivals; the
county hospital provided in-patient care at local tax payers’ expense. The objective of this
study was to estimate costs of healthcare services offered by these volunteers in order to
formulate sustainable and appropriate healthcare policies to address the needs of refugees
and asylum seekers in the United States.

Methods

A mixed methods approach was used including personal interviews with stakeholders, and
follow up surveys with volunteer clinicians. The cost analysis was done from the payer per-
spective using Medicaid reimbursement rates.

Results

Total costs of care provided to asylum seekers and refugees varied between $1.9MM to
$4.4MM during the study period. The number of patient visits was estimated at 15,736 to
19,236, and cost per patient ranged between $99 and $281. Most common conditions
treated by volunteer providers were abdominal pain, dermatological conditions, headaches,
dehydration and hypertension.

Conclusions

This is the first study looking at the cost of healthcare for refugees and asylum seekers pro-
vided by volunteer clinicians, in a binational context. The resources invested by volunteer
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providers were significant, and essential to meet medical needs of migrant populations.
Without appropriate financial support, a strategy relying on volunteer and local community
resources will prove unsustainable in the long term. Findings from this study will help formu-
late federal and local policies to support local health systems along the US-Mexico Border in
providing care to future migrations into the United States.

Introduction

In the last quarter of 2018, the United States saw an unprecedented increase in the number of
asylum seekers and refugees arriving unexpectedly at international crossings of Texas, New
Mexico, Arizona and California. In fiscal year 2019 the number of unauthorized entrants
taken into custody along the US-Mexico Border ascended to over 852,000 [1], which was more
than double the numbers seen in 2018. In the month of May 2019 alone, there were over
144,000 people detained at the Border which included unaccompanied children, single adults,
and family units. The nationality of entrants seen were different from previous waves as well,
originating as far away as Central American and Brazil [2]. Many came bearing the strain of
undiagnosed illnesses causing a disproportionate need for proper medical attention, and con-
sequently creating significant pressure on local health systems.

In the case of El Paso, Texas, a city located along the US-Mexico Border, volunteer clini-
cians provided outpatient medical care for refugees, while critical care was provided at the
County hospital at the expense of local taxpayers. A number of medical providers, collaborat-
ing closely with religious organizations and non-governmental organizations (NGOs), quickly
arranged volunteer schedules to help treat infections, dehydrations, fractures and many other
conditions. Volunteer doctors, nurses, and medical students worked evenings and weekends
caring for a growing number of patients, while an overwhelmed immigration system tried to
keep up with new arrivals [3, 4]. Without these clinician volunteers and community support
organizations, an even larger humanitarian crisis would have resulted at the doorstep of the
United States. The policies of the Trump Administration, which directed new arrivals to
Mexico through the Migration Protection Protocols, or the “Remain in Mexico” Program,
placed a hold on new entrants at the Border, shifting the enormity of the challenges and local
resource needs to Mexico. With the Biden Administration’s reversal of the Trump policies [5-
7], new waves of asylum seekers already started making their way North in hopes of leaving
behind a life of social unrest [8]. These policies were short lived, however, and soon new arriv-
als were sent to Mexico to wait for a judicial decision, or repatriated to countries such as Haiti
[9]. Yet the number of migrants seeking to relocate to the US continues acerbated by economic
hardship, political instability, and conditions with the COVID-19 pandemic at their home
countries.

This study presents estimates of the cost of providing healthcare services to asylum seek-
ers and refugees arriving in El Paso during the 2018-2020 period. The goal is to provide base-
line data that can be used for formulating appropriate federal and local policies to support
local health systems along the US-Mexico Border, and avoid a repetition of the migrant
chaos of 2018-2020. Currently, no research has been done on the costs of care for migrants.
Also, this is the first study looking at the cost of healthcare for refugees and asylum seekers
provided by volunteer clinicians, in the context of the US-Mexico Border. We conclude with
various observations and recommendations for policy regarding healthcare services for asy-
lum seekers and refugees. In two follow up studies, we will present estimates of in-hospital
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costs of care for asylum seeker and refugees in El Paso, as well as medical treatment costs for
those individuals relocated to the neighboring city of Juarez, Mexico. This is to give estimates
of costs of care from a regional perspective, which includes a common binational area of the
United Stated and Mexico. We believe that only by considering costs of care for migrant pop-
ulations on both sides of the US-Mexico Border is an essential first step for sound policy
planning. Exodus of large numbers of people are common in other countries particularly in
Europe, and findings from this study could also be useful for communities outside the
United States.

Studies on the costs of care for migrant populations are limited, and relatively old. Further-
more, there is no known research involving costs of voluntary medical services such as the sit-
uation seen in El Paso during the 2018-2020 period. Most studies are related to in-hospital
care or preventive programs managed by established institutional resources in the United
States or other countries. A study from Turkey, for example, estimated costs of emergency
department resource use by Syrian refugees, concluding that over the span of one year (2015)
total costs of emergency department visits amounted to over $774MM USD for the equivalent
of almost 11,000 visits [10]. Other studies have focused on the costs of treating infectious dis-
eases among migrant populations such as Chagas disease [11, 12]; the cost-effectiveness ratio
of screening for Chagas among Latin America immigrants residing in a non-endemic area of
Spain was estimated at 125€/QALY (Quality-Adjusted Life-Year) [13]. A study from Germany
estimated average of costs of oral healthcare for refugees varying between 205.86 EUR (conser-
vative treatment) and 588.0 EUR (prosthetic treatment) [14].

In the US several studies have focused on estimating cost savings of implementing vacci-
nation programs for refugees prior to arrival into this country [15, 16], and costs of operating
similar US domestic programs [17, 18]. A1999 study on screening and treating immigrants
for intestinal parasites indicated an incremental cost-effectiveness ratio of $159,236 per
DALY (disability-adjusted life-year) averted, and savings of $4.2 million per year in pre-
vented deaths and hospitalizations [19]. A similar study estimated the cost-effectiveness of
implementing strategies to diagnose and treat for latent tuberculosis infection (LTBI)
acquired in a person’s country of origin [20]. A relatively new study using secondary data
from 2012 [21], estimated the costs of controlling an outbreak of measles among refugees set-
tled in Kentucky at $25,000.

Other studies have concentrated on estimating aggregate healthcare costs of migrant com-
munities already residing in the US. A 2007 study by DuBard and Massing [22] showed that
care for illegal US immigrants resulted in a 28% increase in emergency Medicaid spending in
North Carolina over the 2001-2004 period. Pregnancy complications and childbirth were the
most common procedures treated, but other conditions were common such as injuries, renal
failure, gastrointestinal disease, and cardiovascular problems. Goldman, Smith, and Sood [23],
estimated that in 2000 total healthcare resources consumed by the undocumented amounted
to $6.4 billion, which was a significant small amount in proportion to expenditures incurred
by the rest of the US population. A similar study concluded that overall total healthcare expen-
ditures for immigrants (legal and illegal) residing in the United States was 55% lower than
expenditures for US-born residents [24].

The issue faced by El Paso County authorities of providing care to migrants is not new. For
several generations, Border communities have faced the need to support waves of arrivals with
assistance of community organizations. Relying on volunteer providers to handle increasing
numbers of refugees and asylum seekers is an unsustainable approach. Rather, a well-planned
strategy leveraging local community and government resources is more likely to have a long-
lasting impact. With the results from this study we expect to contribute evidence towards
establishing such strategies.
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Methods

Our study focused on healthcare providers offering volunteer, non-compensated, care to refu-
gees and asylum seekers entering the United States through El Paso, Texas, and detained by
ICE during the period of October 2018 through February 15, 2020. A mixed methods method-
ology was used in the study, which included several approaches. First, an extensive review of
existing records on provider and medical student voluntary hours collected by El Paso United
Way for the period June 27, 2019, to February 15, 2020. The United Way of El Paso contrib-
uted resources during this period to assist in the coordination of volunteers. Second, and in
order to estimate number of volunteer resources prior to May 1, 2019, we completed a series
of in-depth-interviews with ten key informants who were involved in providing medical care
from the start of the crisis on October, 2018. Coordination of volunteers during this period
was mainly in charge of two of the authors of this study (De la Rosa and Ayoub-Rodriguez).
Third, selected volunteer providers were interviewed in person (8), or with the use of an online
survey (67). The survey included open-ended questions related to number of hours invested
by volunteers, type of services provided (i.e. primary care, emergency care, and, prenatal care),
conditions treated, and type of medications used.

Cost of medical personnel time was estimated using published reimbursement rates in
Texas for Medicaid codes CPT- 99213 (Low to moderate severity problem, 15 min), and CPT-
99214 (Moderate to high severity problem, 25 min), for 2018 and 2019, respectively. Among
the volunteer providers were medical students, and their time was estimated considering vol-
unteer hourly rates defined by the State of Texas at $25.10 per hour for 2018, and $25.47 per
hour for 2019 [25]. Volunteer and Medicaid nominal rates used in the study were adjusted for
inflation using the Consumer Price Index [26]. The cost analysis was done from the perspec-
tive of the payer, since costs estimates were based on Medicaid reimbursement rates. The per-
spective of analysis is an accepted definition in health economics [27-29], and indicates the
type of costs considered in a specific study. The payer perspective, for example, takes into
account only reimbursements to providers on the part of the health insurance payer and does
not consider other costs fronted by stakeholders in an intervention (e.g., out-of-pocket costs to
patients).

A sensitivity analysis was completed varying the number of patients treated, and reimburse-
ment rate assumptions. The two Medicaid codes mentioned previously represented used to
represent a possible reimbursement “floor”, or opportunity cost, of volunteer provider ser-
vices. In addition, two additional reimbursement rate scenarios of 135% and 185% above Med-
icaid published average rates were included in the sensitivity analysis to model a “ceiling” of
potential private insurance payments. The study did not include estimates of healthcare ser-
vices to populations defined by the US Department of State as “Unaccompanied Minors” since
these groups were not assigned to hospitality centers in the study. The study did include fami-
lies and adults traveling alone. In addition, the data collected did not contain patient country
of origin and socioeconomic conditions. The study received Institutional Review Board
approval from the University of Texas at El Paso (IRBNet ID 1465096-3). Written participant
consent was obtained from the interview and survey respondents.

Results

Refugees and asylum seekers once reaching El Paso, Texas, were detained by either Immigra-
tion and Customs Enforcement (ICE), US Customs and Border Protection, or the Office of
Refugee Resettlement. Once released by these agencies, refugees and asylum seekers were
assigned to several hospitality centers to wait for their case hearing and possible resettlement,
or deportation. Several hotels were contracted by hospitality centers, financed by ICE, to help
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accommodate the growing numbers of arriving refugees. Working mainly during weekday
evenings and weekend days, volunteer providers at each of these centers would treat those
arrivals needing care. Hospitality centers, stocked with donated medical supplies or purchased
over-the-counter medications, had assigned areas to work as infirmaries. These were cramped
areas where volunteer clinicians could administer medication and document a series of health-
related issues with each patient. If patients needed additional care, they were transported to
the county hospital, the University Medical Center of El Paso, or local private hospitals. The
hospitality centers were operated mainly by local non-profit organizations, or facilities funded
through private contributions, and religious institutions.

A total of 75 volunteer providers participated in the effort, and included physicians (55%),
medical students (31%) nurses (8%), medical residents (4%), and physician assistants (3%).
Table 1 shows the number of hours volunteer providers devoted per week, and type of care
given to asylum seekers and refugees

A third (33%) of providers devoted between one and ten hours per week, while more than
half (55%) dedicated between 10 to 30 hours per week— 33% dedicated up to 30 hrs. per week.
Table 1 also indicates that up to 56% of providers were involved in primary care, while 44%
offered emergency care, and 22% provided some form of prenatal care. Of those providers
offering primary and emergency care, the largest share (100% in each case) were spending up
to 30 hrs. per week at hospitality centers. Those providers contributing up to ten hours per
week were mostly engaged in primary care (67%), while up to 33% were providing emergency
and/or prenatal care.

Table 2 lists conditions presented by asylum seekers and refugees, ordered according to the
highest proportion of providers who reported treating each illness. The most frequent condi-
tion treated was abdominal pain, with 25% of providers reporting this condition as highly
common, and 75% as common. Dermatological conditions were the second most frequent
condition with 14% of providers expressing this condition as highly common, almost 70% stat-
ing it as common, and 17% encountered this condition in some cases. Cardiac diseases and
hypertension were considered common by 36% of providers, and 27% reported as observing
these conditions in some cases. Headaches and neurological conditions were reported by 15%
of providers as highly common, while 48% considered it a common condition; 36% did not
observed it. Dehydration was treated by 54% of providers (9% highly common, and 45% com-
mon). Respiratory tract infection was considered by 36% of providers to be highly common,
while 18% considered this condition common. Diabetes mellitus/metabolic was observed by
54% of providers, but only 18% of providers considered this condition highly common, 27%
considered it a common issue, and 9% observed it in some cases. Injuries were reported as
common by 32% of providers, while 23% saw injuries occasionally. Other conditions reported

Table 1. Average hours per week contributed by volunteer providers and type of care provided to care for asylum seekers and refugees entering El Paso, Texas

(n=75).

Percent of Providers by Number of
Volunteer Hours per Week

1-10 hrs. 33%
10-20 hrs. 22%
20-30 hrs. 33%

Other 11%
Total 100%

Percent of Providers by Type of Care Provided*

Primary Care Emergency Care Prenatal care Not specified
67% 33% 33%
- - 100%
100% 100% 33%
- - - 11%
56% 44% 22% 33%

*Note: Percentages add to more than 100% since providers offered more than one type of care

https://doi.org/10.1371/journal.pone.0278386.t001
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Table 2. Frequency of conditions presented by asylum seekers and refugees as reported by volunteer providers (n = 75).

Condition Percent of Physicians Reporting Each Condition
Highly Common Common Rare Not Observed

Abdominal Pain 25% 75% - -

Dermatological 14% 69% 17% -

Cardiac disease/Hypertension - 36% 27% 36%
Headache/neurological 15% 48% - 36%
Dehydration 9% 45% - 45%
Respiratory tract infection 36% 18% - 45%
Diabetes mellitus/metabolic 18% 27% 9% 45%
Injuries - 32% 23% 45%
Psychiatric - 27% 27% 45%
Dental - 9% 36% 55%
Fever 27% 18% - 55%
Genitourinary disease - 27% 18% 55%
Allergic reactions - 18% 27% 55%
Rheumatological - - 45% 55%
Gynaecological/obstetric - 15% 30% 55%
Other Infections - - 27% 73%
Musculoskeletal pain - 18% - 82%
Cancer - - 18% 82%
Asthma - 9% - 91%

https://doi.org/10.1371/journal.pone.0278386.t002

included psychiatric, dental, fever, and genitourinary issues. A total of 19 different conditions
were identified including other types of infections, musculoskeletal pain, cancer and asthma.
The category of other infection included mumps, varicella zoster virus, and sepsis.
All volunteer providers reported dispensing analgesics, antipyretics, and prenatal vitamins
as shown in Table 3. 86% of providers prescribed topical dermatological treatments, while 81%
and 80% prescribed decongestants and allergy reliefs, and diabetes medications, respectively.
70% of providers reported dispensing antimicrobials, while 68% reported distributing

Table 3. Types of medication dispensed to asylum seekers by participating volunteer providers (n = 75).

Medication Type Percent of Providers Who Each
Prescribed Did Not Prescribed

Analgesics /Antipyretics 100% -
Prenatal Vitamins 100% -
Topical Dermatological Treatments 86% 14%
Decongestants and Allergy Relief 81% 19%
Diabetes Medications 80% 20%
Antimicrobials 70% 30%
Gastrointestinal Medications 68% 32%
Rehydration fluids 29% 71%
Antihypertensive 17% 83%
Antiasthmatics 17% 83%

https://doi.org/10.1371/journal.pone.0278386.t003
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Table 4. Sensitivity analysis of estimated costs of treating asylum seekers and refugees entering El Paso, Texas October 2018 to February 2020 (costs estimates pre-
sented in 2020 US dollars).

Reimbursement Code Cost Estimates Based on CMS Reimbursement Rates* Costs Estimates Based
October-2018 to February to April, 2019 May-2019 to Total Clinical on Private Insurers
January-2019 February-2020 Personnel (a+b+c Rate Differences
Patients/ Patients/ Patients/ Patients/ +d) 135% (e) | 180% (f)
week =100 (a) week =250 (b) | week =500 (c) week =50 (d)
CPT—99213—Low to moderate $137,501 $427,187 $850,703 $1,415,391 $1,910,778 | $2,547,704
severity problem (15 min)-Physicians $694,003 $1,682,207 $2,270,979 | $3,027,973
CPT—99214—Moderate to high $202,561 $626,706 $1,235,406 $2,064,672 $2,787,308 | $3,716,410
severity problem (25 min)-Physicians $1,017,365 $2,455,332 $3,314,698 | $4,419,598

*Note: reimbursement for medical students assumed as the standard volunteer cost per hour.

https://doi.org/10.1371/journal.pone.0278386.t004

gastrointestinal medications. Rehydration fluids were dispensed by 29% of providers, and 17%
distributed antihypertensive and antiasthmatic medications.

Table 4 presents a sensitivity analysis of estimated costs of treating the study population.
The results reflect the use of different assumptions on reimbursement rates (CPT codes 99213
and CPT 99214), and number of patients per week as described during interviews with volun-
teer providers.

The difference between the two CPT codes was based in the estimated time spent with each
patient varying between 15 to 25 minutes. From the period of October 2018 to January 2019,
an approximate 100 patient were treated per week. This number varied between 250 to 500
patient per week during the February to April, 2019 period. Lastly, during the period of May
2019 to February 2020 the average number of patients treated per week was estimated at 50.
The costs shown in columns a—d, Table 4, are estimates of total costs, reimbursements, for
patient treatment. The last two columns (e and f) reflect estimates of total costs assuming two
scenarios of higher reimbursement rates from private insurance of 135% and 180%, over the
previously mentioned Medicaid reimbursement rates. Various sources confirm the differen-
tials rates between government and private insurance reimbursement for the case of Medicare
[30-33]. Total costs of providing care for asylum seekers and refugees were estimated to range
between $1.9MM and $4.4MM. The highest costs were observed during the 3-month period
of February-April 2019, which includes the period with the most number of arrivals per week.
Given an estimated range on number of patients visits of 15,736 to 19,236 during the study
period, cost per patient visit ranged between $99.33 and $229.76

Discussion

This research presents cost estimates of providing care to refugees and asylum seekers entering
the United States through El Paso, Texas, from Mexico during the period of October 2018 to
February 2020. Clinicians volunteering at local non-for-profit hospitality centers provided pri-
mary, emergency and prenatal care services. This study also documented common conditions
treated, and medications dispensed by these volunteer providers. The most common condi-
tions included abdominal and dermatological issues, followed by cardiac, neurological, and
dehydration. These issues were expected given the long journey covered by the study popula-
tion. However, it was surprising that only 27% of providers considered psychiatric conditions
common. Given the trauma faced by migrants both at their home country and throughout
their travel, higher levels of mental health issues were expected. Since a large proportion of
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providers (44%) were involved in emergency care, and given the hectic pace of work in the
hospitality centers, it is possible that issues like mental health were overlooked.

While the estimates of total costs of outpatient care presented here are significant ($1,9 MM
to $4.4 MM), these are likely to be understated. These projections, for example, do not include
costs of medications donated to hospitality centers or purchased by volunteer providers. The
organizations involved did not keep records on medications, and a reliable estimate of costs
was not possible. The assumptions of reimbursement (CPT-99213 and CPT-99214) refer to
low, moderate, and high severity medical issues, which might not represent costs of emergency
medical care provided by 44% of volunteer physicians as shown in Table 1. Similarly, the cost
of transporting patients from hospitality center to hospital for admission were not included in
this study; volunteers in private vehicles mostly did this activity and no records were kept. The
analysis also did not cover costs of volunteer physician time spent on non-patient activities
such as coordinating schedules, recruiting additional personnel, securing donations, and/or
purchasing equipment needed at the hospitality centers during the peak months of migration.
Lastly, the study did not present cost estimates of food and shelter needed during a patient’s
recovery in a hospitality center before relocation. A realistic estimate of total costs is likely to
be 200% ti 300% of the presented estimates.

The issues faced by El Paso County authorities and community organizations of providing
care to migrants is not new. For several generations, Border communities have faced the
need to support waves of new arrivals. As the numbers of migrant reaching the US Border
are likely to continue and intensify, relying on volunteer providers, community organiza-
tions, and poorly funded local governments alone to provide care to refugees and asylum
seekers is an unsustainable approach. Comments by volunteer providers, for example, reflect
the difficult conditions under which they had to operate during the study period, and offer
general indications on the pressure placed on local hospitality and healthcare resources.
Rather, a well-planned and financed strategy leveraging local community and government
resources is likely to have a better, long-lasting impact. Further, there is a clear need for Fed-
eral government support, which in the past has been insufficient for El Paso County. For
example, the $2.9MM received by El Paso in 2019 [34], was lower than the high estimate of
$4.4MM in this study.

An important area that merits further research is the development of mechanisms for closer
coordination of care between institutions in both sides of the US-Mexico Border. This could
include investment on existing border public health organizations, and the implementation of
technology-based solutions. The use of technology for improved coordination between local
organizations, the Immigration and Customs Enforcement (ICE), US Customs and Border
Protection, and the Office of Refugee Resettlement is critical for improved care for migrants.
For example, upon detention at the Border refugees suffering with diabetes had to surrender
medication such as insulin. This requirement, while necessary for controlling import of illegal
drugs likely resulted in extreme harm for certain migrant groups; a technology-based system
for care coordination is likely to prevent unnecessary harm to migrants requiring essential
medication. Lastly, it is important to identify appropriate mechanisms to finance healthcare
services for migrating populations, particularly in cases where several countries are involved.
One venue could be the implementation of cross-national insurance programs designed to
support communities sharing international boundaries. Such insurance programs would allow
these communities to receive timely and appropriate funding to provide healthcare services
and other forms of humanitarian aid to displaced populations. The case of El Paso and Juarez,
as well as similar cases of communities in Europe, Asia and Africa, reflect the need for risk-
mitigation funding mechanisms in place, which could be offered by international development
organizations such as the World Bank. Further, these programs would alleviate differences in
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the kind of support displaced populations receive given resource disparities, or political will
differences that could exist between different countries.

While the solution to the problems of large waves of refugees and asylum seekers will
require significant political and economic changes in home countries, it is clear that such
changes will take many years. In the meantime, it is important to find solutions to dealing
with health crises faced by individuals arriving at our borders. It is our hope that the results
and points covered in this study will contribute to finding such solutions.

Conclusion

This study provided estimates of the cost of care provided by volunteer clinicians to refugees
and asylum seekers entering the United States through El Paso, Texas, from Mexico between
October 2018 to February 2020, a period of unprecedented large migrations. This is the first
study looking at the cost of healthcare for refugees and asylum seekers provided by volunteer
clinicians, in a binational context. The result from this study should help provide the basis for
the development of sustainable policies for improving the health of refugee and asylum seeker
populations.
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